Differential trafficking of GluR7 kainate receptor subunit splice variants.
Kainate receptors (KARs) are heteromeric ionotropic glutamate receptors that play a variety of roles in the regulation of synaptic network activity. The function of glutamate receptors (GluRs) is highly dependent on their surface density in specific neuronal domains. Alternative splicing is known to regulate surface expression of GluR5 and GluR6 subunits. The KAR subunit GluR7 exists under different splice variant isoforms in the C-terminal domain (GluR7a and GluR7b). Here we have studied the trafficking of GluR7 splice variants in cultured hippocampal neurons from wild-type and KAR mutant mice. We have found that alternative splicing regulates surface expression of GluR7-containing KARs. GluR7a and GluR7b differentially traffic from the ER to the plasma membrane. GluR7a is highly expressed at the plasma membrane, and its trafficking is dependent on a stretch of positively charged amino acids also found in GluR6a. In contrast, GluR7b is detected at the plasma membrane at a low level and retained mostly in the endoplasmic reticulum (ER). The RXR motif of GluR7b does not act as an ER retention motif, at variance with other receptors and ion channels, but might be involved during the assembly process. Like GluR6a, GluR7a promotes surface expression of ER-retained subunit splice variants when assembled in heteromeric KARs. However, our results also suggest that this positive regulation of KAR trafficking is limited by the ability of different combinations of subunits to form heteromeric receptor assemblies. These data further define the complex rules that govern membrane delivery and subcellular distribution of KARs.